Jacek Wojtowlcz

ON THE ESTIMATION OF THE ERROR OF SOLVING THE SYSTEM OF ORDINARY DIFFERENTIAL EQUATIONS WITH INITIAL CONDITIONS AND ON THE ESTIMATION OF THE ERROR OF DERIVATIVES
This paper contains the estimation of the error of solving the system of ordinary differential equations with initial conditions by a numerical method with constant step h with consideration of the error for this method, error of rounding and their cumulation after n steps.
Let us consider a system of differential equations Assume we use a numerical method, that gives an absolute error i = 1,2,...,m, in each step and the error of numerical approximations in each step does not access R^ (i=1,2,...,m).
Consider that the problem (1), (2) has a unique solution y^(«x), i = 1,2,...,m, valid on the interval <x 0 « x n > » where x n = x o + nh * Let U be a closed area in which both the exact and numerical solutions of (1) exist.
Consider further, that in area U all the functions f^ are continuous and possess continuous derivatives up to the order p.
We shall introduce the following notation Y = ^ Jj. with index i. <5. . is the difference between the accurate and numerical solutions. Let <5^ be the error of the solution caused by the error of the initial conditions resulting from the preceding step. Hence we have
where is the error of the method and R^ -error of the rounding.
Let us now estimate the error A. .. Consider system (1) ^tJ with the conditions (2) or with the conditions (4) 7i (x.) = y.. + d.., i = 1,2,...,m.
Denote the accurate solution of (1) with conditions (2) by y^Cx) and with conditions (4) by y^(x).
Consider the function
It is easy to see, that the following holds and we obtain finally (19) 
